Pregnant mice were anaesthetized by ip injection of ketamine/xylasine on day 16 of pregnancy. The jugular vein was cannulated, and 1 µCi of 2-[
acids) were injected. Five minutes later, the animals were sacrificed, and the embryos and placentas were rapidly removed and dissected. To account for differences in the actual amount of radioactivity injected, the mother's spleen was also collected. After solubilization in SolvableTM (Perkin-Elmer) and discoloration with 30% hydrogen peroxide, the 3 H and 14 C content of each sample was determined by scintillation counting. The amounts of radioactivity in embryos and placentas were expressed as the percentage of the radioactivity measured in the mother's spleen.
Histology
Tissues were dissected and fixed overnight in 4% paraformaldehyde in phosphate-buffered saline (PBS). For cryostat sectioning, tissues were dehydrated in 30% sucrose in PBS. For parraffinembedded sectioning, tissues were processed using an STP 120 Spin tissue processor (Microm International GmbH). Sections were stained using conventional hematoxylin and eosin staining procedures.
Microarray Analysis of E18.5 Liver
To verify that the cell composition of mutant liver is not affected, the level of expression of 12 late gestation embryo liver-specific genes and 12 erythrocyte-specific genes was monitored using microarrays. Microarrays spotted with the 16,463 oligonucleotides from the Operon mouse OligoSet v2 collection were prepared and processed as previously described (Desagher et al., 2004) . The full results from this analysis will be published elsewhere (Varrault et al., in preparation) . Late gestation embryo liver-specific genes and erythrocyte-specific genes were selected by litterature search and using UniGene's EST ProfileViewer. Late gestation liver-specific genes were Albumin (Alb1), 
Supplemental Results

Analysis of the Functional Status of Zac1 Deficient Placenta
Because intra-uterine growth restriction may result from impaired placental function, we assessed the functional status of wild-type and Zac1+/-pat. placentas. We measured placental weight at E13.5, E16.5 and E18.5, and observed a slight reduction in placental weight ( Figure S1a ) which paralleled the reduction observed for whole embryo body weight ( Figure 2b ). We performed histological analyses of wild-type and Zac1+/-pat. placentas, and observed no significant morphological differences ( Figure   S1b ). To assess the functional status of the placenta, we measured the unidirectional maternal-foetal transfer of 2-[3H]-deoxy-D-glucose (3H-2DG; a non-metabolizable analogue of glucose) and a-[14C]-methyl-aminoisobutyric acid (14C-AIB; a non-metabolizable analogue of amino acids). We injected pregnant wild-type females mated to Zac1+/-males with a mixture of 3H-2DG and 14C-AIB. We sacrificed the animals after 5 min, dissected and weighed the embryos, the placentas and the mother's spleen. We observed no statistically significant difference in the 3H-2DG and 14C-AIB content of the wild-type and Zac1+/-pat. placentas and embryos ( Figure S1c ), indicating that loss of Zac1 function does not significantly alter placental transport capacity of glucose and amino acids.
Analysis of the Cellular Composition of E18.5 Zac1-Deficient Liver
We performed a hematoxylin-eosin staining of E18.5 liver sections and evidenced no histological alteration ( Figure S2 ). We performed a microarray analysis of wild-type and Zac1+/-pat. E18.5 liver (data not shown; Varrault et al., in preparation) and monitored changes in the expression levels of 12 late gestation embryo liver-specific genes and 12 erythrocyte-specific genes (see Supplemental Experimental Procedures). We obtained a mean ratio (Zac1+/-pat. to wild-type) of 0.94 ± 0.03 (mean ± s.e.m.) for the embryonic liver-specific genes and 0.99 ± 0.02 for the erythrocyte-specific genes,
indicating that no major cell population change occurred in mutant late gestation embryo liver.
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